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Parti. Classification and Coding 

j 



1. Introduction 

The object of coding and classification in industry is to assist the many functions of manufac- 
ture by providing a logical and meaningful system of identification for information, data and 
components. 

The original fieldsof application of industrial classification and coding were essentially design 
and stores control. However, with the development of work statistics and group technology, 
the use of classification has spread into production planning and'control and as an aid to the 
selection of components for group machining. Also, advances in the application of computers 
to the management functions have extended the usesof classification and coding especially 
for information storage and retrieval. 

Classification is not new, it has been used in certain fields of activity such as libraries fora 
number of years. The Universal Decimal Code— UDC which is used for the classification of 
technical books, reports, specifications etc. was developed from a system devised by the 
^American, Melvil Dewey in 1873, Other universal systems have been developed to cover 
particular industrial or technical requirements, e.g. the NATO coding system, SfB. 

^ ' (t ■ 

However, the application of classification to obtain workpiece statistics and to everyday 
industrial affairs is a more recent development. 

2. Definition of Classification and Coding 

Classification has been defined as “the systematic arrangement of similar items into suitably 
selected categories”. 

The construction of an industrial ciassification system is normally a compromise and attempts 
tosatisfy asmany ofthe demands as possible made on it by the users. The basic requirements 

which must be satisfied in order to obtain a workable classification system are: 

•. ' ■ ■ ■ , 

• * - ■ ' ^ 

•J * ' ‘ 0^ ' 

1. The essential needs of the user must be established and the best compromise achieved. 

2. Only the permanent characteristics contained within the information, data or com- 
ponents be selected. and used in designing the classification. 

3. The definition of the classification categories must be precise and unambiguous. 

4. The classification must be comprehensive, i.e. the categories are capable of including all 
that which comes within the scope of the classification. 

Coding is the allocation of symbols (alpha numerics7ifc7) to the classification categories.-— 
The best type of symbolisation is generally considered to be purely numerical and of uniform 
length. The advantages and disadvantages of the various systems of symbolisation are described 
in “Parts Identification Systems” by H.A, POHS*. 



* Machine Design, July 21, 1 966, pp 142-147 
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3. The Purpose of Classification and Coding 

The necessity for classification in industry is becoming more essential. This is mainly due to 
the requirement of fast and easy access to information in order to make management decisions. 
The problem of information retrieval, handling and communication |has grown more intense 
as industrial organisations become larger and products more complex and diveisified. 

As technology advances and competitive pressures increase, the retrieval of information on 
components, design, basic materials research, etc. can save time and [unnecessary redesign or 
research work. 

Also by the use ofa classification system effective reduction and control of primary materials, 
bought out items, items of own design and tools can be achieved. Often substantial amounts 
of capital are tied up or wasted in unnecessary stock, excessive storage space, handling and 
maintenance costs. 

4. The Application of Classification ' ■ ' 

The successful introduction and application of classification within a company requires an 
overall plan. The development and forrn of the plan will depend on: 

' I 

. a. Which of the various departments of the company are to use the classification. 

b. The demands and requirements tobemadt on the classification by these departments. 

c. The amount of information and data to be included in the classification. 

Typical examples of such a plan are shown in Figures 1 and 2. The plan shown in Figure 1 
has been developed by E.G. Brisch & Partners Ltd. and the data and information is classified 
under ten main headings or classes. The plan shown in Figure 2 was developed and used by a 
government department. 

When the overall plan has been evolved, each of the main classes can be sub-divided into the 
required number of lower levels of classification. Each level of classification being assigned a 
digit. 

The construction of the complete classification requires an accurate identification of each 
item otherwise the system will be illogical and allow an item to be classified in two or more 
different positions. 

A further example of an overall commodity classification and coding plan is the NATO* 
codification system. 

This system is used by the member nations of NATO and is based on the American Federal 
Supply Glassification. It is designed to establish a unique stores number and title for items of 
supply used, stored and issued by the ir Services. Internationally, it facilitates the interchange 
of equipment and stores between NATO forces to meet mutual support'and cross-servicing 
requirements. 

— The NATO code number cons istsof thirteen digits separated into three basic sections as shown 
by the code number for a resistor in the examplF^elo^ 



Group/Class 


Country of 


Item Identification 


Prefix 


Origin 


> Number 


5905 


99 


023-4567 



* Further information on the NA TO codification system can be obtained from the Defence Codification 
Authority, 73/75 Strand, LondonW.C.2. > , 
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»1* 



Section 


\ Tiile 

— \ 1 


10 


Metals— Stainless Steel 
1 


11 


■ 

Metals— Ferrous (excl. Stainless 
Steel) \ 


12 ■ 


b' 

. Metals— Non-Ferr6us 


13 


Metals— Ferrous an^.Special 


14 


Chemicals 


15 


Gases and Containers V 


16 


•Plastics Elastomers, Insulating 
Materials and Adhesives; 


17 


^Graphite V 


18 


Fuels 


20 


Pipe Fittings ^ 


21 


Valves, yTraps and Strainers 


22 


Bearings and Couplings 


23 


Belting, Jointings, Joint Rings, 
Packing and Seals 


24 


Lifting Tackle and Hand Trucks 


25 


Fasteners 


26 


Hand Tools 


27 


Machine Cutting Tools, Accessories 
and Abrasives . 


28 


Welding, Brazing, Soldering and 
Metallising Equipment & Materials 


29 


Lubricating Materials 


30 


Building Materials 


31 


Protective and Decorative Materials 


•32 


Hardware 


33 


Domestic Stores 


34 


Packaging, Identification Materials 
and Containers 


35 


Clothing and Fabrics 


’36 


Stationery 


37 


Furniture 



Sections 01-09 are used for drawing numbers. 



Section 


Title 


38 


Salvage 


40 


Workshop and Drawing Instruments 


41 


Physical Instruments 


42 


Electrical Instmments 


43 


Instrument Charts and Accessories 


44 


Remote Handling and Shielding 


45 


Laboratory Apparatus 


47 


High Vacuum Equipment 


48 


Photographic Equipment 


50 


Batteries 


51 


Conduit, Cable Accessories and 
Distribution Switch and Fuse Gear 


52 


Switches 


53 


Motors and Starters 


' 54 


Power Plugs and Sockets^ahd 
Miscellaneous Electrical Accessories 


55 . 


Cables and Wires 


56 


Lamps and Lighting Fittings 


58 


Cable Assemblies 


■ 59 


Capacitors 


60 , 


Transformers, Chokes and 
Components 


. 61 


Electronic Plugs and Sockets 


62 


RectifierS“Metal 


63 


Relays 


64 


Resistors 


65 


Semiconductors 


66 


Valves, Electronic 


67 


Valve and Semiconductor 
Accessories 


69 


"Miscellaneous Electronic 
Accessoriesand Components 


84 


Experimental Electronic 
Components 



Sections 85-99 are spare and used for expansion. 

The complete identification number is constructed by use of the Section Number followed by a five-digit 
unique identifier e.g. 10-1001 1 . 



Figure 2. An Alternative Overall Classification Plan 



T 



The four digit Group/Class prefix indicates the type of equipment, commodity or component. 
The first two digits identify the group and the last two digits identify the classes within each 
group. In the example the 59, selected from the, index of groups shown in Figure 3, indicates 
; that it is jan electrical or electronic component. The second two digits— 05-the class digits, 
are allocated as shown in Figure 4 and identify the component as a resistor. 

The second section of the code number is a two digit code to identify the country which 
originated the equipment or commodity, e.g. 00-USA; 99-Great Britain. 

The third section of the code number is the item identification number which contains seven 
digits, split by a hyphen after the third digit for ease of reading. These digits give uniqueness 
to the complete NATO number and are normally issued sequentially and have no significant 
meaning. ' . 



5. The Implementation of Classification within a Company 






The demands made on a classification system will vary according to the particular requirements 
of the various users. The aim of the overall classification plan will therefore be to obtain the 
best compromise and satisfy as many as possible of the demands made by the users. 

The skill in construction of the plan and classification system is in the balancing of the 
demands mi^e upon them while attempting to satisfy all the basic rules. The rules employed 
in the construction of an ideal classificati^and coding system are:' 

* 

a. Constant length in order to obtain ease in handling either manually or by electronic 
• data processing equipment. 

b. Comprehensiveness, i.e. contain as much as possible usable and significant information 
within the meaning of each digit. 



c. Applicable to the widest range of products possible. Over-specialisation will narrow '' 

the field of application.' . 

I 

d. Only permanent characteristics of the information, data or components shall be 
selected and used in the construction of the classification. 

c. Each digit should have a unique meaning within a group of digits, i.e. fixed digital 
significance. 

f. The classification should be mutually exclusive but should not separate similar com- 
ponents because of other minor variations. 

g. Adaptable to present and future design and requirements. 



User demands may be such that, one basic classification cannot cope with all the special 
requiremeiits. In this situation a primary classification can be developed with compatible 
secondary classifications to cover the individual special requirements. 




6. Centralised Classification Systems 

The increase in the size of compaiiies in modern industry by natural growth, mergers etc. has 
created major problems in organisation and communication. Also the benefits of bulk purchase 
etc.are often lost since the requirements of one company within the group are not identified 
with those of the other member companies. The use of a centralised classification system in 
these circumstances can provide the solution to this problem especially for raw materials 
and bought out components such as fasteners, pipe fittings ete. This is often feasible even 
though it may not be practical’for the different, companies’ products and components. 

■/ 
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Group 

10 Weapons 

1 1 Nuclear Ordnance 

12 Fire Control Equipment 

13 Ammunition and Explosives 

1 4 • Guided Missiles 

15 Aircraft; and Airframe Structural 

Colnponents 

16 Aircraft Components and Accessories 

1 7 Aircraft Launching, Lading, and Ground 

handling Equipment 
18- Space Veliicles 

19 Ships, Small Craft, Pontoons, and Floating 

Docks 

20 Ship and Marine Equipment 

2 1 Unassigned 

22 ‘ Railway Equipment 

23 Ground Effect Vehicles, Motor Vehicles, 

Trailers, and Cycles 

24 Tractors 

25 Vehicular Equipment Components 

26 Tyres and Tubes 

27 Unassi’gned 

28 Engines, Turbines, and Components 

29 Engine Accessories 

30 Mechanical Power Transmission Equipment 

3 1 Bearings 

32 Woodworking Machinery and Equipment . 

33 Deleted 

34 Metalworking Machinery , 

35 Service and Trade Equipment 

36 Special Industry Macliinery 

37 Agricultural Machinery and Equipment 

38 Construction, Mining, Excavating, and 

Highway Mmntenance Equipment 

39 Materials Handling Equipment 

40 Rope, Cable, Chain, and Fittings 

41 Refrigeration, Air Conditioning, and Air 

Circulating Equipment 

42 Fire Fighting, Rescue, and Safely 

Equipment 

43 Pumps and Compressors 

44 Furnace, Steam Plant, and Drying 

Equipment; and Nuclear Reactors 

45 Plumbing, Heating, and Sanitation 

Equipment 

46 Water Purification and Sewage Treatment 

Equipment 

47 Pipe, Tubing, Hose, and Fittings 

48 Vdves 

49 Maintenance and Repair Shop Equipment 

50 Unassigned 

5 1 Hand Tools 

52 Measuring Tools 

53 Hardware and Abrasives 



54 Prefabricated Structures and Scaffolding 

55 Lumber, Millwork, Plywood, and Veneer 

56 Construction and Building Materials 

57 Unassigned 

58 Communication, Detection, and Coherent 

Radiation Equipment 

59 Electrical and Electronic Equipment 

Components 

60 Unassigned 

61 Electric Wire, and Power and Distribution 

Equipment 

62 Lighting Fixtures and Lamps 

63 Alarm and Signal Systems 

64 Unassigned 

65 Medical, Dental, and Veterinary Equipment and 

Supplies 

66 Instruments and Laboratory Equipment 

67 Photographic Equipment 

68 Chemicals and Chemical Products 

69 Training Aids and Devices 

70 Unassigned 

71 Furniture 

72 Household and Commercial Furnishings and 

f Appliances ' ’ 

73 ^FvQod/PrepWation and Serving Equipment 

74 Office Machines, Visible Record Equipment, 

and Data Processing Equipment 

75 Office Supplies and Devices 

76 Books, Maps, and Other Publications . 

77 Musical Instruments, Phonographs, and Home- 

Type Radios 

78 Recreational and Athletic Equipment 

79 Cleaning Equipme nt and Supplies 

80 Bmshes, Paints, Sealers, and Adhesives 

8 1 Contairiers, Packaging, and Packing Supplies- 

82 Unassigned 

83 Textiles, Leather, Furs, Apparel and Shoe 

Findings, Tents and Flags 

84 Clothing, Individual Equipment, and Insignia 

85 Toiletries 

86 Unassigned 

87 Agricultural Supplies 

88 Live Animals 

89 Subsistence ^ 

90 Unassigned 

91 Fuels, Lubricants, Oils, and Waxes 

92 Unassigned 

93 Nonmetallic Fabricated Materials 

94 Nonmetallic Cmde Materials 

95 Metal Bars, Sheets, and Shapes 

96 Ores, Minerals, and Their Primary Products 

97 Unassigned 

98 Unassigned 

99 Miscellaneous 



Figure 3. Group Index of the NATO Codification System 
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Group 59., Electrical/and Electronic Equipment Components 



NotC“Mounting hardware, included in classes of this group, 
includes^such specially designed items as brackets, holders, 

’ retainers, etc. Excluded from classes in this group are such 
hardware items as screws (Class 5305), bolts (Class 5306), 
studs (Class 5307), washers (Class 5310), rivets (Class 5320X 
and, other common items 'indexed to specific classes, other 
than in Group 59. The FSC indexes and structure will 
govern the classification of items used on or with mounting 
hardware cited above. 

5905 Resistors 

Includes Resistive Attenuators; Varistors; 
Resistive Ballast Tubes; Rheostats; Resistor 
Mounting Hardware; Thermistors. 

Excludes Resistance Wire. 

5910 Capacitors ^ 

Includes Interference Filter Capacitors; Capa- 
citor Mounting Hardware. 

Excludes Semiconductor Devices and Asso- 
ciated Hardware. 

5915 Filters and Networks 

Note —This class includes those filters and networks 
which consist of a combination of.rc.sistors, capa- 
citors, or coils, but not a combination of resistors 
^ only (classified in 5905), capacitors only (classified 
^ in 5910), or coils only (classified in 5950). 

5920 Fuses and Lightning Arresters 

Includes Fusci\\o\dexs\Fuse Boxes;Fuse Posts; 
Fuse Links; Fuse Blocks; Current Limiters. 

5925 Circuit Breakers 
Includes Cutouts. 

Excludes Relays. 

5930 Switches . 

Includes Rotary, Knife, Toggle, Push Button, 
Mercury, Thermostatic, and Differential Pres- 
sure Switches. 

Excludes S wi tchge ar. 

5935 Connector^, Electrical 

Includes Plugs; Receptacles; Tube Sockets. 
Excludes Semiconductor Device Sockets. 

5940 Lugs, Terminals, and Terminal Strips 

Includes Binding Posts; Battery Clips; Stud 
Terminals; Test Clips. 

5945 Relays, Contactors, and Solenoids 
Includes Electromagnetic Actuators. 

5950 Coils and Transformers 

Notc-TJKis cla.« includes transformers with a kilo- 
volt-ampere rating of Ikvaand below. 

Includes Potential and Current Transformers; 
Qiokes. 

Excludes Constant Current Transformers; 
Ignition Coils. 

5955 Piezoelectric Crystals 

Includes Processed Unmounted Crystals. 

5960 Electron Tubes and Associated Hardware 
Includes Rectifying. Tubes; Photoelectric 
Tubes; Electron Vibrator Tubes. 

Excludes Transistors; Tube Sockets; X-ray 
Tubes; Senuconductor Devices and Associa- 
ted Hardware. 

5961 Semiconductor Devices and Associated Hard- 
ware 

Includes Rectifying Crystals; Photoelectric 
Cells; Transistors; Semiconductor Device 
Sockets; Rectifiers, Semiconductor Device. 
Microelectronic Circuit Devices. 

5962 Microelectronic Circuit Devices 

Nolc-The terms “Microelectronic" and “Integrated"’ 
as used in connection with circuit devices included 



In this class, are delimited to c.xclude “interconnect- 
ed miniaturized components.** In this class, the term 
“microelectronic" may be considered a colloqujal 
term related to the term “integrated" As defined in 
Cataloging Handbook.H 6-1, an integrated Circuit 
Device is “a functional electronic device fabricated 
in the form of a single monolithic structure wherein 
a number of inseparably associated active and/or 

- passive circuit elements (components) arc integrally 
diffused (produced) on or within a continuous body 
(substrate base) to perform the function of a circuit.” 

Includes Integrated Circuit Devices such as 
Add^r-Subtractors, Buffers, Counters, Coun- 
ter Adapters, Flip Flops, Half Adders, Shift 
and Half Shift Registers, Linear Amplifiers, 
Logic Gates, Logic Gate Expanders, Opera- 
tionil Amplifiers; Integrated Circuit Modules; 
Integrated Electronic Devices; Hybrid; Mag- 
, netic; Molecular; Opto-Electronic; and Thin 
Film. 

Excludes Single Circuit Elements such as 
. , Capacitors, Diodes, Resistors, Semiconductor 
Devices and Assemblies, and Transistors; 
Printed Circuit. Boards and Circuit Card 
^ Assemblies; Filter's and Networks; Modules 
Containing Discrete Electronic Components; 
and Integrated Circuits peculiar to Night 
Vision Equipment^classified in Group 58. 

5965 Headsets,, Handsets, Microphones and Speak- 
ers 

5970 Electrical Insulators and Insulating Materials 
Includes Tube,. Knob, Cleat, Strain, and 
’ Standoff Insulators; Feed Thru Insulators; 
Bead Insulators, Loom, Insulating; Varnished 
Cambric Tape; Friction Tape. 

5975 Electrical Hardware and Supplies 

Includes Conduit; Raceways; Face Plates, 
Coridulets; Outlet and Junction Boxes, Multi- 
application; Pole Line Hardware, not else- 
, where classifiable. 

5977 Electrical Contact Brushes and Electrodes 
, Includes Brushes for electrical rotating equip: 
ment; Carbon Stock for Brushes; Brush Arms 
and Holders; Lighting Electrodes. 

Excludes Anodes; Cathodes, Welding Elec- 
trodes. 

5985 Antennas, Waveguides, and Related Equip- 
■ ment 

Note -ltcm.s specif! callydc.signed forspecificiisc on 
or with specific in dividual types of equipment arc 
c.\ eluded from this class and are to be classified in 
the same classes as their ne.xt higher assemblies. 
Includes keficd. Mast, and Tower Equipment. 
Excludes Tower Structures. 

5990 Synchros and Resolvers 

Excludes Synchro Systems; Sen/o Mechan- 
isms. 

5995 Cable, Cor^^d Wire Assemblies: Communi- 
cation Equipment 

Note-* This class includes only those types of cable, 
cord, and wire assemblies which are u.scd on or with 
equipment and components covered by Groups 58 
and 59. .Sets of cable^. cords, or wires or wiring 
harnesses arc not classified in this class but arc 
classified in the same classes as their next higher 
assemblies. 

5999 Miscellaneous Electrical and Electronic Com- 
ponents 

Includes Permanent Magnets and Magneto- 
striction Elements. • o 



Figure 4; Definition Classes in Group 59 of the NATO Codification System. 
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The main difficulties normally associated v.'ith a centralised system are the cost of operation 
and maintenance. These may be offset by the financial savings achieved and by making each 
member of the group responsible for the establishment and maintenance of particular areas 
of the classification plan. The choice of responsibility can be assigned to the member with 
\ the largest usage or requirement within a particular area. 



< 7. Classification and Coding for Design and Ihforrnation Retrieval 

• ‘ \ 1 ' , , . 

The major premise of information is that, when information and data are correctly organised, 
identified and filed, it is possible to store, search and retrieve information when required. 

\ ' ' t 

Drawing numbering systems are primarily used for unique identification of the component 
in the form of a part number. The numbers are allocated from a sequential block of numbers 
or by a product orientated numbering system. 

If, however, the part number is allocated by the use of a classification and coding system which 
defines the main features of the design, all components of similar design will be brought ” 
together into a “family”. This will occur irrespective of the drawing title or Application in 
different products. The drawings of componehts within a'givpn “family” have common code 
numbers but are separated by the addition of a uniqud identifier in order to obtain, the 
complete part number. 

The design information. js-therefpre identified and filed in an organised rrianner and it is 
> practical to search for and retrieve a particular design. The system can be extended to include 
\ any associated production paperwork- such as planning schedules, work routings etc. 

.i 

The establishment of a retrieval system provides a sound basis for rationalisation and 
standardisation of components and for the introduction of value analysis. In the production 
departments better use can, be made of existing tooling, the manufacturing methods 
rationalised allowing quick cost comparisons to be mdde and new estimates prepared. ^ 

The uses and the effect of a retrieval facility on the management structure is shown in 
Figure 5. . • 



8. Example of a Typical Management System using a Retrieval System 
a. General ' ! 

A typical retrieval system for the design and. production departments is shown in Figure 6 
and covers component manufacture by machine groups established by group technology and 
the normal functional workshop. 

On receipt of an order and by checking against the master records it is possible to prove 
, whether .it is a repeat or not. If the order is a repeat the necessary paperwork will exist 
within the system for the necessary, instructions for manufacture to proceed quickly through 
the various departments .(Left-hand path through Figure 6). When the order is not a repeat 
the instructions can be issued for design and production effort to satisfy the new product or 
requirements (Right-hand path through Figure 6). ■ 




b. Retrieval in the Design Department 



The retrieval facility in the design department will consist of a file containing all the compaiiy’s 
component drawings stored in code number order. The copies of the drawings may be full 
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size prints, reduced size prints or microfilms mounted in aperture cards. The choice of 
method is dependent on the company, i.e. the print room facilities available, the size of the 
file (total number of drawings) and amount of money available. 

The use of the facility is best illustrated by consideration of the design process. When a new 
design is prepared, it is normal foradesign layout to be prepared. When the layout is accepted, 
the component drawings are detailed from .the layout, checked and issued to the production 
department. During this process the dwigrier or draughtsman may remember the existence of 
a previously drawn component whidn may be usable in the new design. When no retrieval 
facility exists, any search carried out for the component relies on memory. Such searches 
normally end in failure and result in'the creation pf a new drawing. 

However, if a drawing retrieval facility is available, the designer when preparing the design 
fayout and detail drawings can search the drawing file in a logical manner for existing 
components, to satisfy the new requirements. When no suitable identical component is 
retrieved, three alternatives exist. The first is that by modification of the design the nearest 
existing component may be acceptable. The second alternative is that by slight modification 
of the nearest existing component if’may be made to satisfy the new requirements. The third 
and last altermtive is" to design and create a new component. 

- t . 1 ' 

If either of the first two alternatives are acceptable, not only is the cost of design reduced, 

but the additional costs of planning and possible special tooling is eliminated. 

i ■ ’ 

The retrieval of simple components such as washers, collars, bushes etc. to satisfy specific 
requirements is good. However, the chance of retrieving complex' components to completely 
satisfy new design requirements is fairly low. This is mainly due to the fact that complex 
components are normally designed to satisfy, an exact design requirement and the chance of 
. this requirement ever repeating itself is very small. ■ 

The establishment of a design retrieval facility and the necessary discipline of searching for 
previously designed components has been criticised in that it stagnates original design. 
However,'the functioiumd design requirements of a component dictate tlie^sliape, size and 
material and it is unn^essaraly expensive and 'inefficient to create a nei^component if there 
is one already ih existence. 



c. Retrieval in the Production Engineering Department 

The retrieval facility in the production planning department will consist of master files whic 
contam copies of the, company’s component drawings, operation schedules, estimated setting 
and machining times, work routes, estimated cost etc, The use of the facility can be best 
illustrated by considering the action of the department on receipt of an order. (See Figure 6.) 

The order will contain a complete list of components required, number off and the delivery 
date. The first action by the planning department is to check the component code numbers, 
against the master files. This check will reveal one of three possibilities. / 

^ V 

The first possibility is that the componenfhad been manufactured previously. The next step 
is to check whether or not the component is' manufactured as part of a component family on 
a group of machines. If it is a member. ol" a component family ho further work is requited 
and the order for the componeiit is passed direct to produptiori cQntrbl The planning 
necessary for the components contained within the component family would have been 
carried out when the machine group was established. Copies of this paperwork will be 
permanently associated with the machine group on the shop floor. When the' component is 
not part of a component family, the existing paperwork is checked, and provided no major 



change in manufacturing conditions has taken place, it can be re-issued to production control. 
The component is then scheduled and manufactured by the workshop in the normal manner. 

The second possibility is a component similar to that required has beep manufactured 
‘previously. Agaiii, the next step is to check if the similar component is manufactured on a 
machine group. If this is the situation, the requirements of the new component are checked 
against tire acceptance parameters and tooling layout for the compoiient family. The com- 
ponent may be acceptable without any modification of the group set-up and the only action 
required is the up-datirig of the component family paperwork. in the master fi'es. This is 
achieved by synthesising the necessary machining times, costs, etc. from the existing com- 
'ponent family paperwork. 

When the similar component is not manufactured on a machine group, the paperwork for the 
new component is synthesised by use of the master file. The master file is up-dated and the 
new paperwork issued to production control. - 

The third and last possibility is that no similar component has been manufactured previously. 
The complete function of the planning department is required and new schedules, estimated 
times etc. are prepared. The new paperwork is issued and the master file up-dated. 

The re-use and synthesising of component production data and information can provide 
large savings in time and money. The re-use of existing data simplifies the whole planning 
procedure and allows planners to devote more time to the planning of “specials” and 
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Figure 6. Typical Management System using a Retrieval Facility normal wORKSHOr 
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Formation of Component Groups 




Increased Productivity 



Figure 7. Manufacture by Group technology , 

improving the existing production methods. 'Accurate estimating times and costs can be 
established 'Since actual or real times for components can be determined and entered in the 
master files. Use of these standard, times, costs etc. eliminates anomalies and variations due 
to the individual approach and abilities of planning personnel. 



d. Workpiece or Component Statistics for Workshop Management 



The retrieval facility established in the 'production department contains the complete data 
and information on all components produced by the company. Since each component is 
identified by a code number which contains basic information as regards size, shape, material, 
etc. it is possible to generate workpiece statistics. By use of these statistics it is a simple 
matter to compare the physical characteristics of components with the manufacturing facilities 
available. ' 



Generally such comparisons show there is a large discrepancy betvC'een the requirements for 
the components and the available facilities. In all aspects the machines provided are too 
large, too precise and over capable of the actual’demands made upon them. This may be 
satisfactory from the point of view that components will always be within the scope ofThe 
machine tools but the difference between actual demand and available resources is so great 
that large financial savings are possible. 



The generation and use of component statistics by a company is therefore a sound platform 
on which to base the.-se lection, purchase and development of new machine tools. 



9. Rationalisation and Standardisation 

Often a company’s standardisation policy is ill-defined or non-existent and the establishment 
of a sound effective policy is generally difficult. However, by the grouping of components for 
similarity in shape, size and material by means of a classification system a sound basis is 
obtained for the introduction of a standardisation program. 

The grouped identical, or similar components can be examined with the object of rationalising 
and standardising the component part design or applying value analysis. 

The grouped components can also be examined f or similarity of production process in order 
that the group may be produced using the same machines and tooling. This in effect is the 
rationalisation and standardisation of the production process and issimilar to group machining 
as defined in group technology. 

It is also possible to introduce standardisation procedures for the various features which make 
up the overall component design, i.e. grooves, undercuts, radii, chamfers, counter bores etc. 
Inthe analysis of the production methods of the grouped components details of these features 
must be recorded in order to provide the necessary tooling. By examination of this informa- 
tion, preferred sizes for each of the features can be established. Standard sheets listing the 
preferred sizes and tolerances can be prepared and issued to designers and draughtsmen. 



10. Classification and Coding for Group Technology 

Group technology is a inethod of manufacturing component parts by the classification of the 
parts into groups and applying to each group similar technological and machining operations. 
The grouping of components increases the batch size and permits the use of flow line 
production on groups of machines with adaptable tooling and set-ups. This results in reduced 
throughput times and better utilisation of labour and existing equipment. 

The essential characteristics for the formation of component groups which are suitable for 
manufacture by the group technology process are shown in Figure 7. The formation of the 
component groups is facilitated by the use of a classification and coding system. Component 
groups which increase batch sizes are developed in three distinct methods. 



1st Method— Identical Shape 



Identical shape is achieved by standardisation, rationalisation and unification of components 
by designers. This makes it possible for the design department to use repeatpartS-and-peTmitr 
batch sizes to be increased. 



2nd Method— SimilaritylnShape 



This method groups components by their similarity in shape and the necessity for identical 
or similar sequences of manufacturing operations. The standardisation and unification of the 
manufacturing ahdi machining operations makes production with conventional machine 
• layouts or with machine flow lines more efficient by reducing operation and setting times. 



3rd Method— Technical Similarity 

The third method is the grouping of components which require an identical sequence of 
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operations. This promotes the development and use of machines with a high degree of 
automation. 

The first and second methods are complimentary and often occur simultaneously. 

It is by this grouping of components that rationalisation of machinihg processes, sequence of 
operations, operation and setting times, jigs and fixtures, tools and other ancillary items is 
made possible. This reduces the work content at all stages of manufacture and results In an 
overall increase in production efficiency. 

The classification and coding systems suitable for use in group technology have many common 
interfaces with systems for design retrieval and the basic rules of classification still apply. The 
system as a whole may be based on the geometric shape and/or the function of the component 
and/or the production requirements which are based on the tooling and machining require- 
( ments. However, classification by function should not be used unless the term is descriptive 
and has an exact meaning, e.g., piston, crankshaft. Definite names and generic terms in 
current engineering terminology are not exclusive and components with different functions 
can be 'given the same name even when used in the same equipment. 

I 

It is therefore preferable that the classification be based on the permanent characteristics of 
the' components. The selection of characteristics and their systematic arrangement must be 
related to the overall requirements which the classification has to satisfy but should include: 

a. Geometric definition of external and internal shape, 

b. Other features such as holes, slots and spines, etc, 

c. Material and where practical the initial form, e.g. bars, casting, forging, 

d. Size. 

These characteristics can be supplemented when required by other features such as levels of 
accuracy in machining, weight of component, etc. 

By the use of a classification system containing this type of infprmationT'components are 
sorted into groups. Each component within a group may 'then be studied and assessed for 
production by the group method of machining. The size of some component groups may be 
such that manufacture in their own right is not economic, but by merging one group with 
- one or more other groups economic and efficient manufacture can be achieved. 
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Part 2. Review of Classification Systems 
used in Group Technology 



1. Types of Available Classification System 

Associated with the growing interest and practice of group technology has been the develop- 
ment of new classification systems and adaptation of existing systems for use in the 
technology. 

The systems which have been developed fall into two main categories. The first category is 
that which has been used to establish workpiece or component statistics. These systems are 
not normally of fixed length and require component data, i.e., shape, features, machining 
operations, surface finish, etc. to be recorded om punched cards and may use up to 80 columns 
or more. The data is entered into computer store, searched, analysed and statistical patterns 
etc. established. This type of system may be used forgroup technology but has the disadvantage 
of large labour and time content for the recording and processing of the data. Also the 
acceptance of a component into a component group requires the study of the actual com- 
ponent drawing and not the study of a mass of possibly unrelated data extracted from the 
drawing. 



Systems considered to be included in this first category are the Vuoso, P^A.-Brisch' 
Polycode, and a number of systems developed in Russia. ^ 



The systems which come intqjhe second category are those which set a realistic figure for the 
number of digits-to'bTused for recording component data. These systems contain as much 
usable information as possible in the minimum number of digits and are normally of fixed 
length. A number of the systems are suitable for both manual and machine processing. The 
better known systems in this category include the Brisch Monocode, Opitz, Pittler and 
Gildemeister. 



2. Parameters for the Assessment of Classification Systems 

In order to assess the advantages or disadvantages of the various classification systems, a 
number of parameters should be selected. The choice of parameters should be objective with 
regard to the basic demands to be made on the system by the company, i.e. the requirements 
for group technology and the possible interfaces with the various management techniques 
such as design retrieval and stores identification. 

The following parameters have been established and by their use a practic'al assessment may 
be obtained of the various classification. systems available at the present time. The parameters 
have been selected or based on one rtiajor premise; the information and data contained within 
the classification cannot replace the drawing or decide the exact method of production. The 
classification system is simply an aid or technique to break down and group in a logical manner 
a mass of component drawings, information and data so as to allow detailed study and analysis 
to be performed. Therefore, after the initial sorting by use of the classification, reference must 
be made to the drawing. The stage at which this occurs will vary with the classification system. 



Assessment Parameters 

f 

i. The classification shall contain basic component data and information essential for the 
grouping of components into families, i.e.; 

a. Geometric definition of the external and internal shape. 

b. Information on subordinate features such as holes, slots. 

> 

c. Material and the initial form, e.g.,\bar, forging, casting. 

d. Size— major diameter and overall length, or length, width and height. 

ii. Since the coding of drawings is a time-consuming operation, the labour content of tliis 

stage of group technology must be kept to the lowest possible level. ^ 

iii. The system shall lend itself to manipulation by sorting machijies and it should be posriible 

to: '■ . *'■ 

I \ ^ ' 

• a. Execute the sorting of components from the lowest to the highest form of complexity, 
b. Determine the various subordinate features related to the principle features. 

iv. The classification shall contain the maximum usable amount of data and information 
within a reasonable number of digits, preferably not greater thari 1 0. 



3. Classification Systems described in the Review 

the classification systems described in this review are either in current use for group tech- 
nology in this country or referred to in various papers on the subject. All the systems have 
originated . in Western Europe except the Vuoso system.' Many systems have been developed 
in Russia for group technology, but from what is known pf them, they appear to offer no 
major advantage over thok developed in Western Europe. It is for this reason they have been 
excluded from the review.X 

f 

4. The Opitz Classification System 

The Opitz classification system was first used for the establishment of workpiece statistics 
for the development of new machine tools. The original system has been mo^fied by in- 
corporating the results of the workpiece statistics and improving the presentation. The 
present system consists of a 5-digit primary code and a 4-digit supplementary code. (See 
Figures.) 

The primary code is essentially a geometric code which groups components by the logical 
arrangement of shape characteristics and significant features. (See Figure 9.) The supplemen- 
tary code provides information bn dimensions, material and its initial form and accuracy. 
(See Figure 10.) Fixed digital significance exists in certain areas of the code with individual 
digits describing the same features for all classes of component and each position within a 
digit has a corresponding meaning. This makes the code easy to memorise and in use high 
rates of coding can be achieved. 

This classification system is suitable for most general applications since it is not based on any 
one company’s components but on component statistics extracted from a number of com- 
panies. Two positions (5 and 9) are left open to allow for the classification of components 
specific to an individual company. This classification can be either by shape or function or 
a combination of both. 
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Figure 8. The Opitz Classification Systeni 
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Figure 10. Opitz Supplementary Code 
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The information and data contained within the classification satisfies most of the require- 
ments for group technology and is also suitable for the establishment of a design retrieval 
facility. From the Opitz code number it impossible to construct a rough outline of the shape 
of the component and the possible sequence of machining operations required to produce it. 

Since the primary use of the Opitz classification system is the grouping of components for 
group processing, no attempt has been made to provide for the unique numbering of com- 
ponents. If this is a requirement for the application of the classification in- a company it can 
be^achieved without difficulty and the following are possible solutions: 

i. Addition of a unique number. , . , . 

Primary Geometric 
Code 

\ 

12345 



Supplementary 

Code 

1234 



Unique 

Number 

/ 

001 



Primary Geometric 
Code 



Unique 

Number 



.12345 



001 



Note: The supplementary code is dropped from the drawing number but referred to on any 
index, file, etc. . . . 



ii. Opitz code number supplementary to company’s unique number. 

Company’s Unique 
Drawing Number 

\ 

HR/A 123456 



Opitz Code 
Number 



12345-1234 



Note: This method may be preferable since it would cause the least disturbance to the exist- 
ing systems within the company. Cross-referencing of the two numbers would be essential.. 



5. Brisch Classification System 
a. General . - 

Brisch classification and coding techniques have been developed to cover every facet of the 
activities of an engineering organisation, from men and operations through materials, com- 
ponents, assemblies and products to tools, plant and finally scrap and waste (see Figure 1, 
page 2). 



The aims of the system are: 

— to give every item a meaningful and unique identity which will provide a common 
language throughout an organisation, 

— to provide individual departments with interrogation facilities, e.g., for the purposes of 
design retrieval, variety control etc. . 

There are two basic types of classification produced by E.G. Brisch & Partners. The first 
type is the well established ‘monocode’. The second is the more recently developed ‘polycode’ 
approach. 



b. Mono codes 



Monocodes provide unique item identity. They are of fixed and uniform notation and are 
based upon permanent characteristics. A monocode generally consists of two members, the 
first member,, called the ‘surname’ the second the ‘Christian’ name. This format may vary 
between distinct Brisch classes but never within a class. An example of a monocode is shown 
in Figure 11. 

This demonstrates how the surname defines a family whilst the Christian names identify each 
item within the family. 

Current practice in group technology only concerns the production of single piece parts 
which are covered by one of ten Brisch classes namely class 3. -However, the future extension 
of group technology into, for example, assembly work would also involve class 4 assemblies, 
assemblies. .. 

The permanent characteristics chosen to be significant and to be identified within a com- 
ponent code are established after consideration of the overall company requirements. The 
code may be oriented towards either the designer or the production engineer. 

The classification is developed by analysis of the company’s component drawings, and a 
synthesised .classification structure is produced. 

This classification structure is tested, anomalies removed and the whole structure re-checked. 
The classification is then presented in its finalised form and the drawings coded. It is by this 
process of analysis and synthesis that the classification and code structure is tailored to. the 
particular requirements of individual compaiiies. 

c. Polycodes ' , - 

Brisch polycodes have been developed to describe data which are either of a non-permanent 
nature or of such specific detail as to be only useful to individual departments. Polycodes 
are of fixed digital significance and form an open-ended string of codes. Experience has 
shown, however, that a practical selection of polycodes for any one project is unlikely to 
require more than ten codes. 

For the purpose of group technology, polycodes may be allocated to such parameters as 
specific lengths, diameters, types of operation i^d machine tools required, the form of raw 
material (i.e. bar, casting, forging) etc. They thus allow a coding of components in terms of 
production requirements. 

Polycodes may be used in conjunction with any component identification method, be it a 
meaningless sequential number or a monocode. In the latter case the data carried in the 
polycodes will supplement the monocode to any degree required by the user. It will not 
duplicate information already contained in the monbcode, thus the number of polycodes 
required is minimised. Figure 12 illustrates for one of the items from the monocode family 
described previously, the additional information added in the form of polycodes. In this case 
seven pblycodes, from a range of polycodes covering all axial components, were required to 
retrieve suitable components for group' technology. 



6. Gildemeister Classification System 

This system was developed by the West German machine tool company for use within its own 
factories. It is a 10-digit code with the first 4 digits used for the classification of components 
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Figure 1 1. Example of Brisch Monocode 




Figure 12. Example of Brisch Polycode 
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by geometric shape. The remaining 6 digits are used to code the main dimensions of the 
component! The construction of the complete number is shown below. ' ' 




The definitions used for the classification of components info form and axial groups are 
shown in Figure 13. From the limited information available on this system there would 
appear to be many similarities between this classification system and the Opitz and Zafo 
systems. ■ ' 

s 

7. Pittler Classification System ' 

Pittler Machine Tool Company developed this system in, 1945 for the classification and 
coding of components used in the manufacture of their range of lathes. The 9-digit code 
contains a wide range of information about the component. The construction oTthe code is 
shown below: 

■ Drawing Number 



Form Code 




The structure of the classification for the form/shape is shown in Figure 14. 

^ c > 

The company have found the information and data content of the code is not sufficient to 
define components’ families arid use the Opitz system for group technology purposes. 
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Figure 13. The Gildenieister System 
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Figure 14. The Pitticr Classification System 





8. Zafo Classification System 



This German system is claimed by its originator to be suitable for use as a general classifica- 



followed by data on tolerances, surface finish, material and size. The second section con- 
tains further geometric classification of secondary shape features and characteristics with 
data on tolerances and surface finish. The third section is a supplementary code for internal 
use in the company. The complete code number ^f a component when classified by the Zafo 
system would be constnicted as shown below: ^ 



The Vubso classification system was developed in Czechoslovakia for the same reason as the 



ation system is shown in Figure 15. 

The analysis of workpieces was carried out in two stages, the first was by use of the classific- ’ 
ation system which grouped the components into basic types. The second stage was the 
analysis of components’within the groups. The method of analysis was based on the fact that 
each workpieceis composed of a certain number of basic elements such as cylinders, holes, 
flats, threads, slots etc. For rotational components the relative position of each individual 
element was related to the axis of rotation by the use of a co-ordinate system. The elements 
constituting non-rotational components were related by stating their relative positions on the 
sbc basic planes or surfaces which bound a rectangular form. The code number, information 
on the individual elements and production data was recorded on punched cards and entered 
into an organised file stored in a computer. The file was searched with defined sets of para- 
meters such as components with defined L/D ratio, number of grooves, shoulders, holes etc., 
in order to obtain workpiece statistics. 



tion for design retrieval and group technology. It is a complex system and essentially consists 
of three main sections, the first is the primary classification of the component by shape 



Geometric classification 
-of secondary shape 
features 



ZL 



1234 1 2 3 ABC 
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Primary classification 



of component by shape 



0 
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. Surface finish 



Surface 

I 

Tolerance-* Finish 



Material 
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Supplementary code 



Size Breadth 
Height 



unique numbering 



of drawing 



modification number 



9. Vuoso Classification System 




Opitz system in West Germany— the analysis of workpieces and provision of statistics for the 
optimisation of machine tool design. 



The 4-digit code consists of a 3-digit geometric code and a single digit material identifier. No 
digits have been added to the code to give a unique drawing number. The complete classific- 
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9 






10. The PERA System 

The PERA component classification or form code was devised for recording workpiece data. 
The coded data was used in a similar manner to the original Opitz system and Vuoso system— 
the investigation of workpiece characteristics and statistics. The results of the PERA inves- 
tigation are published in ‘Survey of Turning Requirements in Industry’., 
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Figure 16 . The PERA System 
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The code consists of a general statement describing the overall features of the workpiece 
and a detailed statement specifying the geometry of the workpiece and features of the 

surface elements. The general statement includes: , 

■ \ ' 

i. Identification of the workpiece j^pe (essentially, whether it is a solid of revolution 

or not) . . 

ii. Material 

Hi. Initial form (bar, casting, etc.) • , . 

V ■ 

iv. Overall length ~ 'A 

V. Overall diameter 
vi. Batch size 



In the detail statement for rotational. components the geometrical shape and dimensions of 
the component are defined by the co-ordinates of the generating section. Each segment of 
the generating section corresponds to an element of the workpiece surface and associated 
with each.segment is a code number describing features such as form, accuracy, surface finish 
etc. 

The geometric shape of non-ro.tational components is defined by co-ordinates in the X,Y 
and Z axes of the six basic planes or surfaces which bound a rectangular form. Elements and 
features associated with each surface are coded by type, fonm, accuracy, etc. 

A typical example of the use of the form code for a rotational component is shown in 
Figure 16. / 



This system was developed for group technology by the Swedish firm of industrial consult- 
ants PGM Ltd in 1965. The classification is primarily aimed at forming production or manu- 
facturing families but may be used for design retrieval. The system is variable in length and 
in practice an average of 16 digits is .used to. describe component shape, etc. The general 
format of the classification is shown below: 



11. The PGM System 
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General Code 



Supplementary 

Code 



Appendix 

_L 
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123- / 123 / 123 / 123 , 12345 



123 



Link’digitfor 

Supplementary 

Code 



Component Type 



Rotational Surfaces 



Information on Dimensions 

Initial Form Weight • ^ 

and Type of Material 

Machining 



Flat Surfaces 



Holes 



The classification is intended for large complies with a wide range of components and 
electronic data processing facilities. ‘ 
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The following select reading list is divided into 3 
main sections: 

Group technology; Classification and coding; Stan- 
dardisation and variety reduction and is based on 
material available in the BIM Library. 

Classification and coding has been further sub- 
divided into types of systems, with preference to 
ihose-i ntended^oi^roup“techn0l^>^ut also in- 
cluding classification and coding applications to 
various fields and services. 



Bibliographies 

Birmingham University. Centre for Russian and* 
East European Studies, and Department of Engin- 
eering Production joint authors. Group technology ; 
a bibliography of papers, books and journals dealing 
with group technology and its related subjects. 
Birmingham, the University, 1966. 33p. Includes a 
useful introduction to the subject and brief survey 
of state of the literature. 



Group Technology 

British Institute of Management. Group technology: 
anew concept for improving efficiency and produc- 
tion. Handouts at the seminar, Tuesday 19th Dec- 
ember 1967. London,B.I.M., 1967. Various paging. 

Mitrofanov, S.P., Scientific principles of group tech- 
nology. (NaucHnye oshovy gmppovoi tekhnologii.) 
Boston Spa, Yorkshire, National Lending Library 
for Science and Technology, 1966, 3 vols. 

The Pro'jduction Engineer. September 1 967, p. 557- 
564. Group technology - an introduction, by 
J.Gombinski. 

Business Management. June 1967, p. 66, .family 
grouping, by Alan Reid. 

Machinery and Production Engineering. Febmary 
22nd 196.7. Group technology symposium. 

Machinery and Production Engineering. March 29th 

1967, The growing acceptance of group technology. 

The Production Engineer. January i968, p. 25-35. 
Group technology ~ using the Opitz system, by 
E;A. Haworth. 

Machine Shop & Engineering Manufacture. January 

1968, p. 10-14. Family machining on surfacing and 

boring lathes. ^ 



Classifl cation & Coding 
General 

Brisch, E.G. A new dragon for St. George. Reprint 
from Institution of Production Engineers Journal, 
March, 1954. 3p. Introduction to classification and 
coding, covers variet y reduction, identification and 
^^rnpflfication. 

British Institute of Management, Information Sum- 
maries. Identification, classification and coding of 
rnaterials and components. November 1957. 7 Ip. 
(Information Summary No. 71.) 

Industrielle Organisation. 1966 no. 8, p. 365-376. 
Die Numerierung inderUntemehmung, by Wilhelm 
R. Sulger. 

The Chartered Secretary. June 1965, p. 249-256. 
Classification in business, by E.J. Broster. 

BSI News. April 1962, p. 15-17. The whys and 
wherefores of classification and coding. 



Brisch System 

E. G. Brisch & Partners Ltd. Classification and 
coding, by J. Gombinski. Reprinted from Engin- 
eering Materials and Design, September 1964. 5p. 

E.G. Brisch & Partners Ltd. Classification for family 
grouping success. Metalworking Production, April 
22nd 1964. 3p. 

E.G. Brisch & Partners Ltd. Maximum exminimo, 
by E.G.Brisch. Institution of Production Engineers 
Journal, June 1954. 8p. 

E.G. Brisch & Partners-Ltd. Problems of stock con- 
trol. London: E.G. Brisch & Partners, 1951. 3p. 

E. G. Brisch & Partners Ltd^ Conference, London, 
5th and 6th April 1962. Proceedings. 1962. 89p. 

E.G. Brisch and Partners Ltd. Reduce unnecessary 
variety to capitalize on automation, by R.S, 
Geoghegan. Automation, December 1956. 7p. 

E.G. Brisch & Partners Ltd. A stores classifica- 
tion based on nature, not on function, by R.S. 
Geoghegan. Purchasing Journal, February 1955 . 8p. 

British Institute of Management. Classification and 
coding in the service of industry 1 : seminar. Single 
piece parts, assemblies and specific purpose tools. 
E.G.Brisch & Partners, 1966. 8p. 
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British Institute of Management. Classification and 
coding in the service of industry; seminar. Primary 
materials, bought out commodities and general 
purpose tools. E.G.Biisch & Partners, 1966. 15p. 

British Institute of Management. Seminar, Classi- 
fication and coding in the service of industry. 
E.G.Brisch & Partners, 1965. 13p. 

Engineering. Classification system for engineering 
stores. (Employed at Union Works, Wembley.) 
Engineering, March 28, 1952. Ip. 

Enterprise. The maximum of products from the 
minimum of their elements. Translation from En- 
terprise No. 23. 1st March, 1954. 4p. 

Gaunt, Walter. How classification can raise.product- 
ivity . Business, June 1955. 3p. 

Gombinski, J. and Geoghegaii, K.S., foint authors. 
Summary of lectures given on coding as a key to 
cornputing at the seminar held 26th April, 1966, 
organised by Computer Communications Ltd. E.G. 
Briscii & Partners, 1966. 26p. 

Institution of Production Engineers. Automatic 
Production Change and Contiul Conference, Harro- 
gate, 1957. Simplification and standardisation for 
automation, by E.G. Brisch and R.S. Geoghegain. 
IPE, 1957. 13p. 

The Machinist. Classification cuts clutter; a des- 
cription of the Brisch system of ‘classifying and 
coding. The Machinist, May 24th, 1952. 6p. 

Tatham, L. Weeding out the draughtsman’s garden. 
Business, October 1964. 1964. 3p. 

Plant Administration and Engineering. July 1967, 
p. 32-35 & 66. Coding: new managing aid with a 
big payoff. 

Machinery and Production Engineering. April 13th 
1966. Bought-out parts and the Brisch system. 



Opitz 

Opitz, H. compiler. Principles of coding and defin- 
itions for a system of classification to describe 
•workpieces. Compiled with the support of the 
Verein Deutscher Werkzeugmaschinenfabriken. 
Translated by R. A. Acton-Taylor. London, The 
Translator, January 1967. I05p. 

lndustrie-Anzeiger,23rd May 1967, p. 19-22. Intro- 
duction to the problems of classification schemes 
for parts, by Dr.H.C.H. Opitz. 

Advance. October 1967, p. 32-37. Co-operation 
between academic research laboratories and indus- 
try in Germany, by Dr. Herwart Opitz. 



The Production Engineer. January 1968. p. 25-35. 
Group technology-using the Opitz system, by E.A. 
Haworth. ‘ 



Vuoso 

Annals of the C.l.R.P. (International Institution for 
Production Engineering.) 1966, p. 65-82. A con- 
tribution to the manufacturing-system concept in 
production engineering research, by J. Koloc, 
J. Preisler and J. Vymer. Includes information on 
Vuoso classification system of workpieces. 



Pera 



Production Engineering Research Association. Pera 
component classification or form code. This has not 
yet been published, but the library holds the pre- 
liminary report of the code: Survey of turning 
requirements in industry. 

Production Engineering Research Association of 
Great Britain. Survey of turning requirements in 
industry. Melton Mowbray, Leics.,P.E.R.A.,lllp. 



Nato 

Central Codification Authprity . Application of the 
NATO codification system within the United King- 
dom. London, 1961 . 9p. 

Central Codification Authority. Manufacturer’s 
guide to NATO codification. London. I5p. ^ 

North Atlantic Treaty Organisation. Panel on 
codification of equipment, third European sym- 
posium on NATO codification. Lectures delivered 
Rome, 21st-24th September 1964. Paris, NATO 
Technical Secretariat on Codification of Equip- 
ment, 1966. 307p. 

Purchasing Journal. July 1967, p. 54-57. Com- 
modity classification and coding, by Brigadier H.S. 
Mitchell. 



Russian Systems _ 

Niitmash. System of classification of components 
produced in mechanical-engineering workshops. 
Part of the translation by R.A. Acton-Taylor. Lon- 
don, Ministry of Technology, 1967. 25p. 

Russian Engineering Journal. 1964, p. 60-61. Use 
of punched cards for component classification,by 
F.l.Paramonov. 

Russian Engineering Journal. 1960,p.37-41. Classi- 
fication and sub-division of products for special- 
isation and standardisation of jobs, tooling, 
machines and products, by T.A.Silmitzki. 



Others Harvard Business Review. November/ December 

1965, p. 131-142. Modular production-a new con* 
Royal Melbourne Technical College. Drawing office cept, by Martin K. Starr, 
control-codes forengineeringmaterials.1959. 22p. 

Production Engineer. June 1964, p. 322-325. Stan- 
The Office. July 1966, p. 74-76. vhiy we use a dardsand quality control, by H.M. Glass, 
sequential, nonsignificant parts numbering system, 
by Raymond P.Gauer. 

Standards. April I960, p. 1 10. Integrate your item 
identification number systems, by J.A, Pomeroy. 

^ - ' 

Standardisation & Variety Reduction 

British Institute of Management. National Confer* 

ence, Harro gate, ,1969,-Management-approaGh-to ^ ^ 

standardization and simplification, by H.A.R. 

Binney. November, 1959. 5p. . 

British Productivity Council. Variety reduction. 

2nd. ed. 1961. 40p. 

British. Productivity Council Variety reduction, 
papers given at the I960 Production Exhibition, 

Olympia by B.D. Tait and G.W. Thornton. (Produc* 
tivity men and methods part IV.) 1960. 20p. 

British Standards Institution. The operation of a ' 

company standards department. BSI, 1959. 18p. 

Easterfield, T. E. Standardisation as an aid to . 
productivity. Productivity Measurement Review 
(SpecialNumber) June 1961. 79p. 

Macniece, E.H. Industrial specifications. New York: 

Wiley, 1953. 158p. 

Mejnitsky,Benjamin..Erofiting from-industrial Stan 

dardization. New York: Conover-Mast, 1953. 38 1 p. 

National Industrial Conference Board. Industrial 
standardization: company programs and practices. 

New York: NICB, 1957. 71p. 

Organisation for European Economic Co*operation. 

European Productivity Agency. Simplification, ... 

standardisation, specialisation, vol. 1: case studies 
on variety reduction Paris: OEEC, 1958. 1 17p. 

Rationalisierung-Kuratorium der Deutschen Wirt* 
schaft. Standardisation and variety reduction. 

Frankfurt, 1966. 3p. ' ^ 

/ 

United Nations. Department of Economic and 
Social Affairs. Industrial standardization in develop* 
ing countries. New York, N.Y., 1964. 136p. 

Woodward, C. Douglas. Standards for industry. 

Heinemann, 1965.129p. 

Standards. February 1966, p. 45-52. Nurturing ' * 

company standards. 



